Background: In Britain over 39,000 reports were received by the National Patient Safety Agency relating to failures in documentation in 2007 and the UK Health Services Journal estimated in 2008 that over a million hospital outpatient visits each year might take place without the full record available. Despite these high numbers, the impact of missing clinical information has not been investigated for hospital outpatients in the UK. Studies in primary care in the USA have found 13.6% of patient consultations have missing clinical information, with this adversely affecting care in about half of cases, and in Australia 1.8% of medical errors were found to be due to the unavailability of clinical information. Our objectives were to assess the frequency, nature and potential impact on patient care of missing clinical information in NHS hospital outpatients and to assess the principal causes. This is the first study to present such figures for the UK and the first to look at how clinicians respond, including the associated impact on patient care.
Background
Clinicians report informally that missing clinical information is a daily occurrence and a constant source of irritation and delay. The problem appears to be so endemic as to be almost invisible with clinicians finding ways to work around missing information, making decisions as best they can with assistance from patients, who endeavour to make up for the deficiencies in the healthcare system. Although the problem is well known amongst clinicians, surprisingly little is known about its true scale and, more importantly, its actual impact on patient care.
Primary care has been more extensively studied than hospital care. For instance Smith and colleagues at the University of Colorado Health Sciences Centre [1] found that 13.6% of patients' consultations in primary care in the United States had missing clinical information and that this adversely affected patient care in about half of cases. Missing clinical information has been found to be a contributory factor in medical errors. For instance, Dovey et al [2] in examining 344 reports of medical errors from US family physicians, found that 7.8% were due to the unavailability of information that should have been in the patient's medical records. In this study the majority of error reports were due to administrative problems with 44% of all error reports perceived by the physician to be associated with adverse consequences for the patient or family. Wilson et al [3] found that 1.8% of 2353 adverse events from the Quality in Australian Healthcare Study were due to 'acting on insufficient information' with 26.4% of these leading to permanent disability.
In Britain over 39,000 reports were received by the National Patient Safety Agency relating to failures in documentation in 2007 [4] . The Health Services Journal estimated in 2008 [5] that 54,000 of over two million outpatient appointments in 49 hospitals between 2006 and 2008 took place without the patient's full records and that over a million outpatient visits each year might take place without the full record available. However the survey used hospitals' own estimates of missing information; those who carried out a full audit reported rates 11 times higher than those who simply provide estimates (3.3% versus 0.3%). Despite these high numbers, the impact of missing clinical information has not been reported in the UK, for example we do not know how clinicians proceed in the absence of key information nor how missing information impacts on patient care.
The aim of the present study was to assess the prevalence, nature and impact of missing information in NHS hospital outpatient appointments and to make an initial assessment of the principal causes of missing information. This study formed part of a wider examination of the reliability of clinical systems including studies of handover, medication delivery, systems for intravenous line insertion and the availability of equipment in the operating theatre.
Methods

Design
Prospective descriptive study of missing information reported by surgeons supplemented by a series of interviews exploring the causes of missing information
Setting
The study was conducted in general, gastrointestinal, colorectal and vascular surgical clinics in three large teaching hospitals, A, E and G across the UK, details of the selection process are available in the full research report from the authors. All had paper-based medical records but each organisation had some test results and other information available on computer. A process map was produced of the steps involved in assembling paper and electronic information for clinics in general in each hospital. These were found to be broadly similar, the main difference between organisations being what information was available via computer, whether this was available in one place or required different logins, and the availability of computers in clinics to access this information.
Assessment of missing information
Working initially with surgeons in site G and then those in A and E, a core data set was agreed for clinical information that should be available to the surgeon during a typical outpatient appointment if needed, including new and follow up patients, both pre-and post-operatively as follows: A form was designed for surgeons to complete for each patient where either the whole medical record or the identified information was judged by them to be missing. The doctors were asked to record details of:
• What information was required, but missing (test results, images, referral letter etc)
• Whether or not they relied on the patient for any of the clinical information that was missing • Whether they made a clinical decision without the information • Whether or not the patient required another appointment because the information was missing • The impact on patient care (delay in management, cancellation of procedure etc) as judged by the doctor using a four point scale (none, minor, moderate, severe)
• The potential risk of harm to the patient as judged by the doctor using a five point scale (no threat, minor, moderate, potential adverse event, potential serious adverse event)
All patients attending the clinics, both pre-and postoperative, were included in the study and data collected for each patient. At site A, a researcher distributed and collected the forms at each clinic. At site E this was done by the clinic nurses and at site G by a medical records supervisor.
Sample
Our sample size was based on a primary binomial outcome of whether or not all of the required information was available. A target of 400 patients in each organisation was agreed. This enabled the observed proportion across the whole sample to be estimated to the nearest 0.05 (in the worst case) at a 95% confidence level, recognising that the subsets within the sample will have wider confidence intervals. The total number of patients attending each clinic was obtained from the clinic records. Data were collected between July and September 2009.
Interviews to explore the causes of missing information
Reasons for missing information were then explored through interviews with key staff. Participants were eligible to be interviewed if they were involved in the delivery or use of clinical information in the outpatient setting. The local collaborator in each organisation suggested eligible staff and invited them to participate.
A semi-structured interview guide was used and all interviews were conducted by the same interviewer exploring the likely causes of information not being available when needed and any recommendations for improving the reliability of these systems. Interviews were conducted between September and November 2009 and were of 20 to 30 minutes' duration. With interviewees' consent, interviews were recorded and transcribed verbatim. We performed qualitative analysis with the aid of NVIVO (version 8). Framework analysis was undertaken using the accident causation model (Table 1) [6] . Associated sub-themes were then drawn from this data. Comparison and refinement was carried out between two researchers.
Results
The prevalence of missing information in surgical outpatient clinics
From the total sample of 1,161 patients across three organisations, 18 (1.5%) had their entire medical record missing and 175 (15%) had one or more pieces of clinical information missing (Table 2 ). When information was missing, the average number of items missing per patient was 1.8 in organisation A; 1.7 in organisation E; and 2.4 in organisation G.
Type of missing information
The type of information missing varied between organisations. Radiological/imaging, diagnostic and blood test results were missing most frequently overall and in particular in organisation E (Figure 1 ). In organisation G written communication was missing more frequently (discharge summary, procedure notes, referral letters).
Impact on patient care
The doctors perceived there to have been an impact on patient care, such as delays in patient management, cancellation of operation etc in 55 patients (4.7% of the whole sample, or 32% of those with missing information). Twenty patients were given a second appointment because of missing information (1.7% of all patients in the sample). Doctors reported making a clinical decision without key information in 37 patients (21% of those with missing information). When a doctor made a clinical decision without key information, the most common type of information missing was diagnostic test results and blood laboratory results. Overall when information was missing the doctors relied on patients for help with the missing information on more than half of all occasions (58%).
In 35 patients (3% of the whole sample; 20.5% of those with missing information), doctors perceived there to be a risk of harm associated with the missing information. This ranged from a minor threat (n = 22) to risk of a serious adverse event (n = 1). There were three cases where the impact on patient care was deemed to be severe and here the following specific items of information were missing: diagnostic test results (n = 1); both radiology/imaging results and diagnostic test results (n = 1); and procedure notes (n = 1).
System failures analysis
Fifteen people were interviewed, five from each of the three organisations, including surgeons, medical records staff, medical secretaries, outpatient nurses and key staff in radiology and pathology. Apart from the surgeons, the interviewees were asked about the systems as they applied to outpatient clinics in general. Table 3 sets out the quotes from participants. The following themes emerged as being of particular importance.
• The difficulties of aligning a patient's complex pathway ensuring that all tests are completed and reported before they return for their follow up appointment (Table 3 quote 1) .
• Across all organisations the problems of finding paper based medical records at short notice was described as a particular problem for urgent appointments, re-bookings and waiting list initiative clinics. This was exacerbated by the proliferation of unstandardised forms for the ordering of different types of test.
• Hospital mergers have brought a number of organisational problems including patients having multiple hospital numbers.
• Problems with paper systems were wide ranging including poor storage facilities in offices and clinics meaning medical records were stored on the floor, to problems with medical records tracking. Poorly fixed folders were cited by staff in two organisations with 'fat folders' for sick patients often falling apart.
• Problems with computer systems included the design of the software, the age and availability of terminals, problems with passwords and logins required to access multiple systems. Old technology meant that some surgeons could not view electronic images from scans and X-rays during an appointment because they took too long to load. Some clinics did not have enough terminals for the doctors to access information during the clinic (Table 3 quote 2).
• Running both paper and computer systems in parallel was given as a problem in all three organisations with staff not knowing where to look for information (Table 3 
quote 3).
• In all three organisations problems were experienced with temporary staff or staff covering shifts and being unfamiliar with the local systems. This led to problems with them being unable to find information when required, not having access to certain computer systems or filling in forms wrongly (Table  3 quote 4) .
Limitations
Our data relied on collection by busy doctors in outpatient clinics and may therefore be subject to under-reporting. We also relied on doctors to assess their perceptions of risk to patients and the impact of missing information on the patient's care using a simple scoring system. This type of perception scoring is useful in gaining an assessment of the issue in question but perceptions of risks are likely to vary between clinicians and the results should be seen in this light. There is also the potential for bias if clinicians are frustrated with the system and exaggerated the problems in order to highlight this to managers. The organisations selected were all large teaching hospitals and more research is needed to confirm whether the size or type of hospital affects the availability of clinical information, and whether the same kinds of problems are apparent in different kinds of clinic.
Extrapolation of the findings across the United Kingdom the results for the UK
Despite the limitations of this study, we can make some tentative estimates of the potential scale of the problem of missing information in outpatient appointments on the basis that (a) the systems for getting information to clinics applied generally to clinics in the hospitals; (b) these systems involved assembling paper and electronic information for a patient visit with steps that all hospitals would have to undertake regardless of size; (c) our estimates of missing records in NHS outpatient clinics are in line with those found previously in the UK [5] . Table 4 has been produced based on figures taken from the NHS Information Centre, ISD Scotland and Stats Wales.
Discussion
This is the first study to present figures on missing clinical information in outpatient clinics in the UK across organisations, and the first to look at how clinicians respond including the associated impact on patient care. Clinicians in our study were faced with making decisions about patient care without key items of clinical information in 15% of 1,161 patients seen in the outpatient clinics studied. Of those patients with missing clinical information, 32% experienced a delay or disruption to their care, 20% had a risk of harm. In over half of cases the doctor relied on the patient for the information, making a clinical decision despite the information being missing in 20% of cases. Hospital mergers, temporary staff and non-integrated IT systems all contributed to the problems of missing clinical information. The prevalence of missing entire medical records was relatively low in the clinics studied, nevertheless we found ten times more patients being seen with one or more pieces of important clinical information missing. NHS organisations are encouraged to monitor missing medical records as part of the national information governance requirements [7] but to date have not been asked to collect information about what is missing from these records. Each time important clinical information is missing our results show that there is opportunity for the patients care to be delayed and also for patient harm. This is clearly an important issue both for patient satisfaction and for patient safety that to date has not been measured across the NHS. "...where the patient needs either a biopsy, maybe they need some form of staging scan, may need something else, and frankly it, you want everything lined up in the right order, and organisationally, that can be logistically very difficult." Surgeon, organisation E 2 " Computers aren't in every room ... we have a computer in the nurses' station, which is quite a busy area just with you trying to get results" Outpatient nurse, organisation E 3 "I have to say one thing is operating notes. from previous operations are sometimes very important and I find it hard in this hospital sometimes to find these. And the problem is maybe I don't know where they are but I have the feeling they are handwritten notes" Surgeon, organisation A 4 "Some of the doctors forget their password or they haven't got a password so they can't always access the system... the x-ray system it's a different password" Outpatient nurse, organisation E
The electronic medical record, if fully introduced, should considerably reduce missing clinical information and potentially also achieve greater integration between primary and secondary care. However it may not resolve all the problems noted here. Patients with two or more hospital numbers for instance may have more problems with an electronic system, and demands on locum staff may be greater with increased chance of incorrectly entered information. We believe that if the impact of an electronic record is to be fully understood it should be preceded by a substantial study of the nature and prevalence of missing information which can be tracked over time as the electronic systems are introduced particularly as any electronic system will undoubtedly bring new risks as well as new benefits [8] . We therefore recommend that a method for auditing the prevalence of missing clinical information is developed across the NHS and is measured systematically and regularly to monitor improvements. Only then will we know the impact on clinical decision making and patient care of new technology, service reorganisations and, crucially given the present financial climate, temporary or reduced staffing levels. Further research is needed to assess the impact of missing clinical information on diagnostic errors and in primary care, to assess the prevalence of missing clinical information and to consider the impact in primary care of missing information in the hospital. Work is also needed to understand the patient's perspective, for example should hospitals postpone appointments until all the necessary information is available, or give patients the choice of whether to be seen with no records?
Conclusions
Finally we would emphasise that the problem of missing information may not be quite as intractable as it sometimes seems and that current systems and processes could probably be dramatically improved even in the absence of electronic systems. The most striking finding from our study was that while all three organisations had problems, they were not the same problems. In each hospital, some systems worked well and others poorly. This suggests that it is possible for all the existing systems to run more effectively if missing information was given higher priority and if sufficient effort was given to applying the standard armament of process improvement tools to the problem [9] . We recommend that those with systems wide management responsibilities receive training in systems theory and practice. Improving the reliability of clinical records systems would make care safer for patients, less frustrating for clinicians, reduce delay and duplication and save a great deal of money by avoiding extra appointments. 
